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Description 

Technical field 

The present invention relates to a vacuum 
cleaner filter, more particularly to an improved 
vacuum cleaner filter having a micro-fiber filter 
layer between highly porous support layers. 

Background art 

Vacuum cleaners have become almost en 
essentia! cleaning tool both for domestic and 
commercial cleaning, particularly If the surfaces 
being cleaned are formed of fabric such as carpet- 
ing or upholstery material. Vacuum cleaners 
typically have an electric motor which draws air at 
relatively high velocity and volume adjacent the 
surface being cleaned, to pick up loose dirt and 
debris. Most vacuum cleaners then expel an air 
stream which includes airborne dirt and debris 
from a discharge outlet which is typically fitted 
with an air filter which separates the dirt and 
debris from the air stream. Vacuum cleaners of 
this general type come in a variety of known 
arrangements or styles such as upright, cannister, 
shop, etc. The filters for such vacuum cleaners are 
typically in the form of a bag having a porous wall 
and an opening into the bag for connection to the 
discharge outlet. 

Some vacuum cleaners do not have a discharge 
outlet for discharging airborne dust and debris 
but instead draw the airborne dust and debris 
through a sheet-like filter which may be in the 
form of a disc, square or rectangle. 

The filters for such vacuum cleaners are, for the 
most part, typically being formed of paper which 
is previous to the flow of air. Such filters are 
relatively inexpensive but they do not remove 
extremely fine dirt and dust and have a relatively 
short useful life. 

Paper filters permit passage of fine dust 
through the bag wall because the paper is con- 
structed to be sufficiently open so as to permit the 
fitter to be at least partially filled with particulate 
dirt before the air pressure drop across the bag 
wall increases to a totally unsatisfactory level. 
Paper filters are relatively easily damaged, caus- 
ing the filter to perforate. Also, dirt quickly 
accumulates on the paper surface which causes 
an increased air pressure drop, reducing the 
ability of a vacuum cleaner which ie fitted with a 
paper filter to clean effectively. 

Reuseable filters are known but these are rela- 
tively expensive and some are not much better at 
removing fine dust and dirt particles than the 
disposable paper filters. 

The selection of materials which form the filter 
Is somewhat limited in as much as the filter must 
be sufficiently strong to withstand the pressure 
build up In the vacuum cleaner yet have a poros- 
ity which permits the passage of air at a sufficient 
rate without the passage of airborne dirt and dust 
particles. Thus, while many fabric or web can- 
didates for the filter may appear to be suitable 
because they are adequate dust collectors, many 
prove to be unsuitable because of Insufficient 



strength. It would appear that melt-blown polyp- 
ropylene micro-fiber webs would provide a 
superior filter as compared to paper with respect 
to dust pick up and yet have a low air pressure 

5 drop. Such micro-fiber webs, however, are known 
to be relatively fragile and will not without rupture 
sustain the pressure build up caused by a vacuum 
cleaner. Such fragile webs also have insufficient 
strength to resist damage induced by mechanical 

io erosion caused by the influx of airborne dirt and 
debris. They also do not have sufficient tensile 
strength to resist tearing because of sagging as 
the bottom of the bag fills with dirt In feet, 
microffber webs are known to be very susceptible 

is to damage just in handling and therefore are 
thought to be unlikely candidates for use in 
vacuumn cleaners where handling to permit filter 
placement and removal is a must. 
A disposable filter for a vacuum cleaner, com- 

20 prising an assembly of juxtaposed, layers, one of 
the layers being an outer support layer, another of 
the layers being an inner filter layer, the layers 
having different air permeabilities and strength, is 
described in US — A — 2 813 596. 

25 

Disclosure of the invention 

The present invention provides a filter for a 
vacuum cleaner which effectively removes small 
particles suspended in air and retains a low 

30 pressure drop as the bag becomes filled with 
particulate material such as dust and dirt. The 
filter unit of the invention is relatively inexpensive 
and thus may be disposed of after filling. 
The vacuum cleaner filter of the invention may 

35 have the form of any conventional filter of the 
type presently used in conventional vacuum 
cleaners. Examples of such forms include sheets 
which may be disc-shaped, rectangular, square, 
bagnshaped, cylindrical, etc. The preferred filter of 

40 the invention comprises a closed container 
having an inlet for connection to the air discharge 
outlet of a vacuum cleaner. 

The filter of the invention comprises an 
assembly of Juxtaposed layers, as follows: (a) a 

45 first outer support layer of highly porous fabric 
formed of synthetic fibers, the fabric having an air 
permeability of at ieast 100 m s /min - m 2 and a 
grab strength of at least about (1.0 kg) 9.81 N; (b) 
an inner filter layer formed of a web comprising 

so randomly Interentangled synthetic polymer 
micro-fibers that are less than 10 microns in 
diameter and having a weight of about (40 to 200 
g/m 2 ) 0.39 to 1.96 N/m 2 and an air permeability of 
about 3 to 60 m 3 /min * m 2 and (c) a second outer 

55 support layer of highly porous fabric formed of 
synthetic fibers, the second outer support layer 
being disposed on the opposite side of said web 
from the first outer support layer, the fabric of the 
sscond layer having an air permeability of at least 

eo 50 m s /min • m 2 and a grab strength of at least 
about (1.0 kg) 9.81 N. 

These support layers preferably are highly por- 
ous and light weight webs of synthetic fibers 
which are spun bonded, spun laced, bonded wet 

65 laid, or net-like fibers. 
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At much lower web weights than (40 g/m 2 ) 0.39 
N/m 2 the web filtering properties are less than 
adequate. At much higher web weights than 200 
g/m 2 , the pressure drop in use is unacceptable. 
The grab strength is measured according to 
ASTM D 1682 using a 50.8 mm sample. If the grab 
strength is much less than about (1.0 kg) 9.81 N 
the support layer acts much like paper and will 
tear or rupture easily. The air permeability of the 
dirt-receiving side of the fitter, the side having the 
first support layer, should be at least 100 m / 
min -m 2 to prevent premature undesirable 
pressure drop in use as the filter fills with dust. 
The air permeability of the opposite support layer, 
the second support layer, may be as low as 50 m 8 / 
min • m 2 to provide an adequate air flow and 
acceptable pressure drop in use. Air permeabiiity 
is measured by ASTM D 737. 

Brief description of drawing 

The invention will be more clearly understood 
with reference to the accompanying drawings, in 
which: 

Fig. 1 is a perspective view of a vacuum clean- 
ing apparatus fitted with the improved filter of the 
invention, and showing the filter partially 
removed from the access opening in the outer air- 
pervious dust bag; 

Figs. 2—4 are perspective views of various 
embodiments of the filter of the present invention 
(with parts removed to show additional detail in 
Figs. 2 and 3); and 

Fig. 5 is a cross-sectional view of the previous 
wall of the filter constructed in accordance with 
the teaching of the present invention. 

Description of the preferred embodiment 

Referring to Fig. 1, a conventional upright 
vacuum cleaner is shown which Is referred to 
generally by the reference numeral 10. The 
vacuum cleaner includes a base 12 and a ver- 
tically disposed handle 14 and is supported for 
movement on a plurality of wheels 15 which 
facilitate movement of the vacuum cleaner over 
the surface to be cleaned. Typically, a motor 
driven blower or fan (not shown) is mounted in a 
housing 16 on base 12. The fan operates within 
housing 16, providing air movement for picking 
up dust and dirt from the surface being cleaned 
and causing the moving air to pass into filter bag 

Filter bag 17 is shown in Fig, 1 as being partially 
removed from vacuum cleaner 10- The filter unit 
is positioned within an outer dust bag 18 which is 
typically fabricated from a perforated material 
such as vinyl or cloth. Acloseable rear opening 19 
in outer dust bag 18 provides a means by which 
filter bag 17 may be inserted or removed from the 
vacuum cleaner. 

The filtBr may take any of a variety of shapes, all 
of which are conventional, such as depicted in 
Figs. 2, 3 and 4, for example. The filters 
commonly comprise a container having an Inlet 
for connection with the air discharge outlet of the 
vacuum cleaner. 



Fig. 2 shows filter bag 20 formed by seaming a 
suitable layered pervious fabric 21 (formed of 
outer support layer 22, micro-fiber filter layer 23 
and inner support layer 24) to provide seam 25 by 
s conventional means such as sewing, heat sealing, 
etc. and is closed except for inlet 26 which may be 
fitted wihh a suitable appliance 27 for attachment 
to the outlet (not shown) of a vacuum cleaner. In a 
preferred embodiment, pervious fabric 21 is sea- 
10 med to a transparent film 28 to provide a con- 
venient means of viewing inside. 

Fig. 3 shows filter bag 30 formed by seaming a 
suitable layered pervious fabric 31 to provide 
seam 32, as In Fig- 2, but the inlet is fitted with a 
15 pervious or impervious tube 33 having an open- 
ing 34 for attachment to the outlet of a vacuum 
cleaner of the type which utilizes this configura- 
tion filter bag. Tube 33 has an opposite closed end 
35 which is seamed along with seam 32 and an 
20 opening 36 with edges juxtaposed and adhesively 
bonded to edges of an opening Tn the fabric wail 
to provide a substantially leak-free seal. Like filter 
bag 20 shown in Fig. 2, filter bag 30 may have wall 
portions which include impervious portions, for 
28 example, a transparent film which permits view- 
ing into the filter unit to determine its loading. 

Fig. 4 shows yet another embodiment of a 
disposable filter 40 according to the present 
invention In the form of a disc 
30 Rg. 5 shows an enlarged cross sectional view of 
the layered fabric which forms the pervious por- 
tion of the wall of the container of the filter unit of 
the invention. The layered fabric 50 includes inner 
micro-fiber layer 51 and first and second outer 
35 support layers 52 and 53. 

Support layers 52 and 53 are most preferably 
spun-bonded or spun-laced non-woven webs of 
synthetic fibers. These non-woven webs prefer- 
ably weigh between (10 and 70 g/m*) 0.098 and 
40 0.09 N/m 2 ), most preferably weigh about {1&— 25 
g/m 2 ) 0.15—0.25 N/m 2 , are preferably 0.05—0-35 
mm thick, most preferably about 0.05—0.3 mm 
thick and preferably have an air permeability of 
100—400 m 3 /mln • m 2 , most preferably at least 
45 300 m 3 /min ■ m 2 . These spun-bonded or spun- 
laced non-woven webs and the micro-fiber web 
are preferably merely laid together without bond- 
ing, relying upon the seaming to keep them 
together, because bonding tends to reduce air 
so permeability. Spot bonding is acceptable, how- 
ever, if the size and density of the bond areas is 
kept at a minimum. 

The Inner micro-fiber layer of the pervious 
portion of the container wall is made of micro- 
65 fiberous material. Webs of such micro-fibers are 
well known. They may be prepared with micro- 
fibers which have been melt-blown {prepared by 
extruding molten fiber-forming material), sol- 
ution-blown (prepared by extruding a solvent 
60 solution of fiber-forming material), or other 
means. The micro-fibers can be formed of any of 
a variety of fiber-forming thermoplastic materials 
including, for example, polypropylene, polyethy- 
lene terephthalate, polyethylene, polyamides, 
65 and other polymers known in the art. The pre- 
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ferred thermoplastic material for forming the 
micro-fibers is polypropylene. Polypropylene Is 
preferred because it has lower melt temperatures 
and is less expensive than nylon or polyethylene 
terephthalate. 

Useful methods of preparing micro-fibers are 
described in Wente, Van A. "Superfine Thermo- 
plastic Fibers", Industrial Engineering Chemistry, 
Vol. 48, page 1342 et seq (1955), and Report No. 
4364 of the Navel Research Laboratories, 
published May 25, 1954, entitled "Manufacture of 
Superfine Organic Fibers" by Werrte, V. A., 
Boone, C. D., and Fluharty, E. L 

Preferred composite webs for vacuum filter 
bags are made by layering spun-bonded fabric on 
both sides of a blown micro-fiber web without 
bonding or spot welding. 

As previously mentioned. It has been found that 
a portion of tha vacuum filter bag wall may be 
formed from transparent film which permits view- 
ing the inside of the bag to determine If the bag Is 
filled. The superior filtering ability of blown 
micro-fiber composite webs permits bag con- 
structions with impervious portions. Typically up 
to about 50% of the bag wall area may be the film 
material. The film is a tough plastic material such 
as polyester or nylon and of sufficient thickness to 
have ths required resistance to damage and 
perforation. Preferably, the film is coated on at 
least one of its major surfaces with a meltable 
adherent composition to facilitate heart sealing. 

Filter units for some vacuum cleaners require 
an elongated tube for attachment to the vacuum 
outlet As shown in Fig. 3, the elongated tube 
attaches to vacuum bag wall near the upper end 
of the bag to facilitate filling the bag with soil and 
particulate material. If the bag wall is made 
entirely of blown micro-fiber fabric the elongate 
tube Is preferably made of material that is less air 
permeable than the micro-fiber fabric because 
dirt and particulate soil tend to accumulate in the 
elongate tube because of the porosity. Suitable 
materials for the tube include plastic film, paper 
or synthetic papers like 'Tyvek" Brand Spun- 
bonded polyolefin fabric available from E. I. du 
Pont de Nemours and Companies. If the elongate 
tube has reduced air permeability, entering air- 
borne soil and particulate material maintain suffi- 
cient velocity to be deposited Into the bag Itself. 

Examples 

The invention is illustrated by the following 
Examples wherein all parts are by weight unless 
stated otherwise. 

Example 1 

A polypropylene micro-fiber web of melt-blown 
fibers fiaving an average fiber diameter generally 
In the range of about 2 — 6 microns was made in 
accordance with the teaching in the Naval 
Research Laboratory article cited above. The web 
weighed (100 g/m 2 ) 0.98 N/m 2 , was 6 mm thick, 
had a grab strength of (1.4 kg) 13.73 N (ASTM D 
1682) both in tha machine and cross direction and 
an air permeability of 12 m s /min - m 2 (ASTM D 



737). The micro-fiber web was placed between 
layers of a spun-bonded polypropylene scrim 
obtained from Crown Zellerbach under the trade 
designation "Celestra". The fabric had a weight of 
6 (14 g/m 2 ) 0.14 N/m 2 , thickness of 0.13 mm, a grab 
strength of (3.2 and 1.8 kg) 31.99 and 17.66 N, 
respectively in the machine and cross direction 
and an air permeability of 400 m 8 /min • m 2 . 

to Example 2 

The blown polypropylene micro-fiber web 
described In Example 1 was layered between 
layers of the nylon 6, 6 scrim obtained from the 
Monsanto Company under the trade designation 

is "Cerex". The scrim was 0.08 mm thick, weighed 
(17 g/m 2 ) 0.17 N/m 2 , had a grab strength of (7.3 
and 5.0 kg} 71.61 and 49.05 N, respectively in the 
machine and cross direction and an air permeabil- 
ity of 260 mVmln • m 2 . 

20 

Example 3 

The blown microftber web described In 
Example 1 was layered between one layer of the 
spun-bonded polypropylene scrim described in 
25 Example 1 and one layer_ of the nylon scrim 
described in Example 2 to make vacuum cleaner 
bags. 

Example 4 

30 A 500 mm by 500 mm piece was cut from the 
composite web described in Example 3. The 
500x500 mm piece of composite web having a 54 
mm diameter hole if the center of a quadrant was 
then folded in half upon Itself with the nylon scrim 

35 facing out. The edges of the bag were then sewn 
to form a closed bag. A 100 mm square piece of 1 
mm thick cardboard having a 54 mm diameter 
hole and rounded outside edges as shown in Fig. 
2 of the drawing was adhered to the outer surface 

40 of the nylon scrim centered over the 54 mm hole 
of the closed bag as shown in Example 2 using a 
suitable hot melt adhesive. The cardboard piece 
formed an opening for later attachment to the 
outlet of a vacuum cleaner. This bag, when 

45 compared to a commercial paper vacuum bag, 
passed far less fine particulate dust into the air, 
was more resistant to damage and held more soil 
before disposal was required. 

so Example 5 

A vacuum cleaner bag was made from the 
composite web of Example 2 following the proce- 
dure of Example 4 with the same good result as 
described in Example 4. 

55 

Example 6 

An elongate tube for a vacuum bag was formed 
from a non-porous to air 0.17 mm thick flex- and 
tear-resistant spun-bonded polyolefin sheet 

eo material available under the trade designation 
"Tyvek" 1056D. A280 mm by 500 mm piece of the 
"Tyvek" sheet material, having a 65 mm diameter 
cut-out hole located 75 mm from the 280 mm 
'edge and 30 mm from the 500 mm edge was 

es folded upon itself and sealed along the long edge 
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to yield a tube 500 mm long having a 255 mm 
inside circumference. The 1 flattened tube was 
placed over a 500 mm by 500 mm place of the 
composite web of Example 3 which was folded 
upon itself. A comparable hole had been cut in the 
folded composite so that, when it was centered 
over the flattened tube, the holes were juxtaposed. 
The edges of the folded composite and the end of 
the flattened tube (which was aligned with the 
edge of the folded composite) were sewn to 
provide a seam. A hot melt adhesive was applied 
to the outside surface of composite bag around the 
cut-out hole and the surface of the flattened 
elongate tube having a mating hole was forced 
against the freshly applied hot melt adhesive to 
secure and seal the tube to the bag. This bag 
performed wellin use and did not have a tendency 
to become plugged with debris in the tube. 

Example 7 

A 100 mm square of 1 mm thick cardboard 
having a 54 mm diameter hole and rounded edges 
as shown In Fig. 2 was adhered, using a suitable 
hot-melt adhesive, to the surface of a 300 mm by 
560 mm piece of the composite web of Example 3. 
The cardboard piece was centered in the upper 
half of the composite web and upon the nylon 
scrim surface. A 300 mm by 560 mm piece of 
transparent heat^sealable polyester film available 
underthe trade designation "Scotch-Pale" Film |No< 
1220 from Minnesota Mining and Manufacturing 
Company was placed over the surface of the other 
support layer {polypropylene scrim) of the com- 
postte^so that the heat softenable side of the heat 
sealabie film was in contact with the composite 
web. The polyester film and the composite web 
were heat sealed together along the outside edges 
to form a bag. The seating was accomplished by 
pressing the edges at 190*10 for 0.5 seconds and 
damping pressure of 2.75x10 s pascal. The resul- 
tant bag performed well on a vacuum cleaner and 
the level of dirt and soil in the bag was easily 
visible. 

Claims 

1 . A disposable filter especially suited for use as 
a dust and debris collection device for a vacuum 
cleaning apparatus, said filter comprising an 
assembly of juxtaposed layers, characterized by 
said layers being as follows: 

(a) a first outer support layer of highly porous 
fabricformed of synthetic fibers, said fabric having 
an air permeability of at least 100 m 3 /min - m 2 and 
a grab strength of at least about {1.0 kg) 9.81 N; 

(b) an inner filter layer formed of a web compris- 
ing randomly interentangled synthetic polymeric 
micro-fibers that are less than 10 microns In 
diameter and having a weight of about (40 to 200 g/ 
m 2 ) 0.39 to 1.38 N/m 2 and an air permeability of 
about 3 to 60 nWrnin • m 2 ; and 

(c) a second outer support layer of highly parous 
fabric formed of synthetic fibers, said second outer 
support layerbeing disposed on the opposite side 
of said web from said first outer support layer, said 



fabricof said second layerhaving an air permeabil- 
ity of at least 50 m s /min • m 2 and a grab strength of 
at least about (1.0 kg> 9-81 N, 
wherein said layers are disposed with said first 
5 outer support layer positioned to initially receive 
an air stream passing through said layers. 

2. The disposable filter of claim 1 further charac- 
terized by a portion thereof includes a transparent 
flexible film. 

w 3. The disposable filter of claim 1 further charac- 
terized by said microfiber web weighing about (70 
to 140 g/m 2 ) 0.69 to 1.37 N/m 2 and having air 
permeability of about 8 to 20 m 3 /min • m 2 . 

4. The disposable filter of claim 1 further charao- 
15 terized by said first and said second support layers 

comprising spun-bonded filament fabric of syn- 
thetic polymeric material. 

5. The disposable filter of claim 1 further charac- 
terized by said and support layers being webs 

zo weighing about (1 6 to 25 g/m 2 ) 0.15 to 0.25 N/m 2 
and having air permeability of at least 300 m 3 / 
min ' m 2 . 

Patentanspruche 

25 

1. Einwegfilter, das besonders zur Verwendung 
als Vorrichtung zum Sammeln von Staub und 
Grobgut fur einen Staubsaugergeeignetist, wobei 
das Filter eine Anordnung von nebeneinanderiie- 

30 genden Schichten aufweist dadurch gekennzeicn- 
net, daft diese Schichten umfassen; 

(a) eine erste au&en angaordnete StOtzschicht 
aus einem hochporosen Textilstoff aus Chemiefa- 
sern r wobei derTextilstoff eine Luftdurchlassigkeit 

35 von mindestens 100 m 3 /min * m 2 und eine Greiffe- 
stigkeit von mindestens ungefShr 9.81 N hat; 

(b) eine innen angeordnete Rlterschicht aus 
einerfWaterialbahn mitunregelmSSig miteinander 
verschlungenen r polymeren Mikrofasern, die 

40 einen Durchmesser unter 10 nm und ein Gewicht 
von etwa 0 f 39 bis 1,96 N/m 2 und eine Luftdurchlas- 
sigkeit von etwa 3 bis 60 mVmin • m 2 und eine 
ha ben ? 

(c) eine zweite au&en angeordnete Stut2schicht r 
45 die aus einem hochporosen Textilstoff aus Che- 

rmefasarn besteht und auf der der ersten auSen 
angeordneten Stutzechicht entgegengesetzten 
Seite der Materialbahn angeordnet 1st und deren 
Textilstoff eine Luftdurchlassigkeit von mtnde- 

60 stens 50 m s /min ■ rn 2 und eine Grerffestigkeit von 
mindestens 9,81 hat f 

wobei die genannten Schichten an angeordnet. 
sind, da& die erste au&en angeordnete StOtz- 
schicht so angeordnet ist daS sie einen durch die 

55 Schichten tretenden Luftstrorn als erste empfangt 

2. Einwegfilter nach Anspruch 1, dadurch 
gekennzeichnet, dafc ein Teil desselben aus einer 
durchsichtigen flexiblen Feinfolie besteht 

3. Einwegfilter nach Anspruch 1, dadurch 
60 gekennzeichnet, daB die Materialbahn aus Wiikro- 

fasern ungefahr 70 bis 140 g/m 2 wiegt und eine 
Luftdurchlassigkeit von etwa 8 bis 20 mVmiiVm 2 
hat 

4. Einwegfilter nach Anspruch 1, dadurch 
es gekennzeichnet, daB die erste- und die zweite 



5 



9 



EP 0161 790 B1 



10 



Stutzschfcht aus Spmnvliesen aus synthetischem 
polymeren Material bestehen. 

5. Einwegfilter nach Anspruch 1, dadurch 
gekennzeichnet, dafc die Stutzschichten aus Mata- 
rialbahnen bestehen, die etwa 15 bis 25 g/m z 
wiegen und etne Luftdurchlassigkett von minde- 
stens 300 m 3 /min/m 2 heben. 

Revendications 

1. Filtre jetable convenant particulieremerrt d 
I'utilisatfon comme dlspositif de collects de pous- 
steres et de ddbris pour un aspirateur, ledit filtre 
comprenant un assemblage da couches juxta po- 
sses, caracterise en ce que lesditss couches sont 
constitutes par: 

(a) une premiere couche porteuse ext6rieure en 
un tissu tres poreux constitu6 da fibres syntheti- 
ques, ledit tissu ayant une permeability d i'air d f au 
rnofns 100 m 3 /mn - m 2 et une resistance h I'arra- 
chamant d'au moins 9,81 N environ; 

{bj une couche filtrante int6rieure fbrmee d'une 
feuille comprenant des mlcrofibres de polymere 
synthetique entrem§l6es de fagon quetconque qui 
ont un diametre inferieur d 10 \im w cette feuille 
ayant un poids de 0,39 a 1,96 N/m* environ et une 
permeabllita a I'air de 3 h 60 m 3 /mn - m 2 environ; 
et 

(c) une deuxfeme couche porteuse ext£rieure 
en tissu tres poreux forme de fibres synthStlques, 



ladite deuxieme couche porteuse exterieure etant 
disposed du cote de ladite feuille appose a ladite 
premiere couche porteuse exterieure, ledit tts£u 
de ladite deuxi&me couche ayant une permSabi- 
s Rt6 & I'air d'au moins 50 rn 3 /mn - m 2 et une 
resistance a i'arrachement d'au moins 3,61 N 
environ; 

lesdites couches extant disposes de sorte que 
fadrte premiere couche porteuse exterieure regoit 
to en premier un flux d'air traversant lasdites 
couches. 

2. Filtre jetable suivant la revendication 1, 
caracterise en outre en ce qu'une de ses partie 
contient un film flexible transparent. 
16 3. Filtre jetable suivant la revendication 1, 
caracterise en outre en ce que ladite feuille de 
mlcrofibres p&se de 0,69 & 1,38 N/m z environ et a 
une permeabilite * 1'air de 8 £ 20 mVmn - m 2 
environ. 

20 4» Rltre Jetable suivant la revendication 1, 
caracterise en outre en ce que lesdites premiere et 
deuxieme couches porteuses sont constitutes 
d'une toile de filaments lies par filage, en poly- 
mere synthttique. 

25 5. Filtre Jetable suivant la revendication 1, 
caracterise en outre en ce que lesdites couches 
porteuses sont des feuilles pesant environ 0,15 & 
0,25 N/m* et ayant une permeabilite a I'air d'au 
moins 300 mVmn • m 2 . 

30 
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